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(57) Abstract 

A subscriber unit (1 10) for use in a television system including a television netwoifc and transmitting apparatus for transmitting 
pi o giam schedule infonnation, the subscriber unit including a receiving unit (120) for recuving the p io g i am schedule infomation, a profile 
storage unit (140) for storing at least one viewer preference profile of at least one td^ an intelligent agent (130) for customizing 
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INTELUGENT ELECTRONIC PROGRAM GUIDE 

FIELD OF THE INVENTION 
The present invention relates to television systems in graaral, and in 
particular to dectronic program guides for television systems. 

BACKGROUND OF THE INVENTION 

Electronic program guides are well-known in the art. Electronic program 
guides provide television program sdiedule information on the television screen. 
Typically, electronic program guides display a rectangular grid schedule on the tdevision 
screen, and allow the viewer to navigate through the schedule and to perform a variety of 
fimctions for one or more programs appearing on the schedule. Typical prior art 
program guides and rdated technologies are described in the following patents and 
published applications: 

US Patent 4,706,121 to Yoimg and Reexamination Certificate Bl 
4,706,121 to Young; 

US Patent 4,977,455 to Young; 

US Patent 5,038,21 1 to Hallenbeck; 

US Patent 5,151,789 to Young; 

US Patent 5,323,240 to Amano et al.; 

US Patent 5,353,121 to Young et al.; 

US Patent 5,444,499 to Saitoh 

US Patent 5,479,266 to Young et al.; 

US Patent 5,479,268 to Young et al.; 

US Patent 5,515,106 to Chaney et al.; 

US Patent 5,524,195 to Clanton, IE et al.; 

US Patent 5,550,576 to Klosterman; 

US Patent 5,564,088 to Saitoh; 

PCT published application WO 90/00847, assigned to Insight Telecast, 
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PCT published application WO 91/07050, assigned to Insi^ Tdecast, 

Inc.; 

PCT published application 92/04801, assigned to Insight Telecast, Inc.; 

and 

PCT published application WO 95/31069, assigned to Starsi^t Telecast, 

Inc. 

Customization of program guide information based on information 
explicitly ^ered by a viewer is known in the art and is described, for example, in US 
patents 5,479,266 and 5,479,268, mentioned above. Customization of program guide 
information based on the channel watched and time watched is described in the following 
US patents: 5,323,240; 5,444,499; and 5,564,088. 

Broadcast methods of interest in the field of the preset mvention are 
described in DVB standard ETS 300-468. 

The tOTns "agent" and "intelligent agent" are used interchangeably 
throughout the present specification and claims to refer to any machine-based assistant, 
including but not limited to a machine-based assistant implemented in software, with 
authority delegated fi*om the user or users of the agent. Specifically, the terms "agent" 
and "intelligent agent", as used herein, are not limited to agents used by a particular 
person and may include agents used by one person or a plurality of people, whether used 
in a domestic, commercial, or other context. 

Intelligent agents are both in use and proposed for fixture use in computer 
systems, particularly computer systems connected to an intemetworic such as the 
Internet. Publications describing the intelligent agent prior art and proposals for the 
fixture use of intelligent agents include the following: 

1. Fah-Chun Cheong. Internet Agents: Sp iders. Wanderers. Brokers, and 
*Bots. published by New Riders Publishing, 1996, describes the state of the art in agrats 
in general and in IntOTiet agrats in particular. Chapter 1, pages 3-35 and the 
bibliography tho-eto on pages 387 - 390 are particulariy relevant to the ag«it prior art. 
On page 9, Oieong describes surrogate bots, which are agents to "relieve users of low- 
level administrative and clerical tasks, such as setting up meetings, sending out papers, 
locating information, tracking whereabouts of people, and so on." Cheong gives the 
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example of a visitor scheduling bot whose purpose is to asast in sdieduling the visitors 
of the user of the bot 

On page 19, Cheong d^cribes learning agents, a type of personal agent 
envisioned in the fixture for which "learning about the particular user's habits and goals, 
and tailoring to them accordingly^ is the essential principle of operation. As an exanq)le 
of a learning agent, Cheong gives a calendar apprmtice which helps a user organize the 
user's meting schedule. 

2. A World Wide Web Document found on the Internet at 
www.raldgh.ibm.comAagAaghome.html desCTibes intellig^ agents in gaieral and IBM 
intelligent agents in particular. A copy of the docum^t was obtained from the Internet 
on Septmber 24, 1996 at 2: 14 PM. 

3. A World Wide Web Document found on the Internet at 
www.raleigh.ibm.com/iagAagptc2.html, entitled "The Role of Intelligent Agents in the 
Information Infrastructure", describes various application areas that intelligent agents can 
enhance. In section 3.8, Adaptive User Interfaces, mention is made that "agart 
technology allows systrais to monitor the user's actions, develop models of user abilities, 
and automatically help out when problems arise." The document neither describes nor 
suggests the use of intelligent agents to customize an electronic program guide or aisy 
similar system component. A copy of the document was obtained from the Internet on 
Septraib^ 24, 1996 at 2:16 PM. 

The above-mentioned prior art does not appear to describe or suggest the 
use of intelligent agents in any of the following contexts: in television systems; with a 
program guide in any context; or with an entity similar to a program guide in a computer 
system. 

The disclosures of all references mentioned above and throughout the 
present specification are hereby incorporated herein by reference. 

SUMMARY OF THE INVENTION 
The present invention seelcs to provide an improved electronic program 
guide for use in a television system. Throughout the present specification and claims, the 
term "television system" is used in a broad sense to include all types of tdevision 
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systems, inchiding but not limited to ai^ one or combination of the following: one-w^ 
systems; two-way systems; systems utilizing cable communication networks, satellite 
communication networks, telephone communication networks, other co mmun ica t ion 
networks, or any combination thereof and CATV systems. Partiailariy, both pay 
television systems and non-pay or free television systems are included in the term 
"television system**. 

The present invention provides for customization of an electronic 
program guide by an intelligent agent Typically, the intelligent agent monitors viewing 
behavior of one viewer or a plurality of viewers and creates a preference profile based on 
the monitored viewing behavior. The intelligent agent then pref^ably employs the 
preference profile to customize the electronic program guide based on the pref^^ce 
profile. 

There is thus provided in accordance with a preferred embodimwit of the 
present invention a television system including a television network, and transmitting 
apparatus for transmitting program schedule information to a multiplidty of subscriber 
units, at least one of the multiplicity of subscriber units including a receiving unit for 
receiving the program schedule information from the television network, a profile 
storage unit for storing at least one viewer preference profile of at least one television 
viewer, an intelligent agent for customizing the program schedule information based, at 
least in part, on the viewer preference profile, to produce a program guide including 
customized program schedule information, and display apparatus for displaying the 
program guide. 

There is also provided in accordance with another preferred embodiment 
of the present invention a subscriber unit for use in a television system including a 
tdevision network and transmitting apparatus for transmitting program schedule 
information, the subscribe unit including a receiving unit for recdving the program 
schedule information, a profile storage unit for storing at least one viewer preference 
profile of at least one tdevision viewer, an intdligent agent for customizing the program 
schedule information based, at least in part, on the viewer pref^OTce profile, to produce 
a program guide induding customized program schedule information, and display 
apparatus for displaying the program guide. 
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There is also provided in accordance with anoth^ preferred embodimmt 

transmitting ^paratus for transmitting program schedule information to a 
multiplicity of subscriber units, the transmitting apparatus inchiding a headmd, the 
headend including a profile storage unit for storing at least one viewer pr^erence profile 
of at least one television viewer assodated with one of the multiplidty of subscribe' 
units> and an intdligent agait for customizing the program schedule information based, 
at least in part, on the viewer preference profile, to produce customized program 
schedule information, wherein the transmitting 2q)paratus is operative to transmit the 
customized program schedule information to the one of the multiplidty of subscriba* 
units, and at least one of the multiplidty of subscriber units inchides a receiving unit for 
recdving the customized program schedule information firom the television network, and 
display apparatus for displaying a program guide including the customized program 
schedule informatioa 

There is also provided in accordance with another preferred embodiment 
of the presCTt invention a headend for use in a television system induding a television 
networic and transmitting apparatus for transmitting customized program sdiedule 
information to at least one subscriber unit, the headend including a profile storage unit 
for storing at least one viewer preference profile of at least one tdevision viewer 
associated with the at least one subscriber unit, and an intelligent agent for customizing 
the program schedule information based, at least in part, on the viewer preference 
profile, to produce customized program schedule information. 

Further in accordance with a preferred embodiment of the present 
invention the transmitting apparatus inchides network transmitting apparatus for 
transmitting over the tdevision network. 

Still fiirther in accordance with a preferred raibodiment of the present 
invention the transmitting apparatus includes recording apparatus for recording 
information on a removable medium, and means for sending the removable medhmi to a 
subscriber location induding the subsaiber unit, and the subsoiber unit indudes loading 
apparatus for loading the information firom the removable medium into the aibscriba- 
unit. 
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Additionally in accordance with a preferred embodiment of the pr^oit 
invention the intelligent agent also inchides profile determination apparatus for 
detomining viewer preference profile information fi^r at least one tdevision viewa- and 
fiar providing the viewer preference profile information to the profile storage unit fi^r 
storage as a view^ prefermce profile, and the profile determination q)paratus 
determines the viewer preference profile information by monitoring television viewing 
bdiavior of the at least one television viewer. 

Moreover in accordance with a preferred embodim^ of the present 
invention the television viewing behavior includes viewing at least a portion of at least 
one viewed television progrant 

Further in accordance with a preferred embodiment of the present 
invention the television viewing behavior includes the television viewer viewing only a 
portion of at least one viewed television program. 

Still further in accordance with a preferred embodiment of the present 
invmtion the profile determination apparatus compares a length of the portion of the at 
least one ^dewed television program to a predetermined viewing threshold length to 
determine whether the length is greater than the threshold length, and the profile 
determination apparatus detennines the >aewer preference profile information based, at 
least in part, on whether the length is greater than the threshold length. 

Additionally in accordance with a preferred embodiment of the present 
invention when the length is determined to be less than the threshold laigth, the profile 
determination apparatus determines the viewer preference profile information without 
regard to the viewing only a portion of the at least one television program. 

Moreover in accordance with a preferred embodiment of the present 
invention when the portion is det^mined to be less than the threshold, the profile 
determination apparatus determines that the viewer is engaged in channd surfing 
behavior, and the profile determination apparatus determines the viewer pref^ence 
profile information based, at least in part, on the channel surfing behavior. 

FurthCT in accordance with a preferred embodimoit of the present 
invention the program schedule information includes a first plurality of aitoia, at least 
one of the first plurality of criteria bdng associated with each of a second plurality of 
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television programs, and the profile determination apparatus determines the viewer 
prefo^ce profile information based, at least in part, on at least one of the plurality of 
crit^ assodated with the at least one viewed tdevision program. 

Still fiirth^ in accordance with a prefored embodiment of the present 
invention the profile determination apparatus determines the viewer prefisrence profile 
information, at least in part, in accordance with input provided by the at least one 
tdeviaon viewer. 

Additionally in accordance with a prefared embodiment of the present 
invmdon the profile determination apparatus determines view^ preference profile 
information firom a reaction of the at least one television viewer to previously displayed 
customized program schedule information. 

Moreover in accordance with a prefOTed embodiment of the present 
invention each the viewer prefoence profile includes a viewer preference profile of 
exactly one viewer. 

Further in accordance with a preferred embodiment of the present 
invention at least one the viewer preference profile includes a viewer preference profile 
of a plurality of viewers. 

Still fiufther in accordance with a preferred embodiment of the present 
invention the apparatus also includes viewer preference profile loading apparatus for 
providing a recorded viewer preference profile to the profile storage unit for storage. 

Additionally in accordance with a preferred embodiment of the present 
invention the viewer preference profile loading apparatus receives the recorded viewer 
prefarace profile via the television network. 

Moreovo- in accordance with a preferred embodiment of the present 
mvention the viewer preference profile loading apparatus receives the view^ preference 
profile fi^m profile storage apparatus located remotely thereto. 

Further in accordance with a preferred embodiment of the present 
inv^ition the customizing includes emphasizing at least a portion of the customized 
program sdiedule information based, at least in part, on the viewer prefCTence profile. 
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Still further in accordance with a preferred embodiment of the preset 
invention the customizing includes deanphasizing at least a portion of the customized 
program sdiedule information based, at least in part, on the viewer prefiKence profile. 

Additionally in accordance with a preferred embodiment of the present 
invention the customizing includes tailoring a custom channel based, at least in part, on 
the ^ewer preference profile. 

Moreover in accordance vAth a preferred embodiment of the present 
invention the customizing includes automatically tuning to a program selected based, at 
lea^ in part, on the viewer preference profile. 

Further in accordance with a preferred raibodiment of the present 
invention the customizing includes automatically recording, on recording apparatus, a 
program selected based, at least in part, on the viewer preferaice profile. 

Still fijrther in accordance with a preferred embodiment of the present 
invration the customizing includes ordering at least some of the customized program 
schedule information based, at least in part, on the viewer preference profile. 

Additionally in accordance with a preferred embodiment of the present 
invention the display ^paratus is operative to display an on-screen alot including at 
least part of the customized program schedule information. 

Moreover in accordance with a preferred embodimrat of the pres^ 
invention the alert includes an unsolidted alert. 

Further in accordance with a preferred embodiment of the present 
invention the unsolicited alert includes audience viewing information including an 
indication of a proportion of an audience currently viewing a program. 

Still fiirtho- in accordance with a prrferred embodiment of the present 
invention the program includes a program currently being viewed by a viewar. 

Additionally in accordance with a prefOTed embodimmt of the present 
invention the program includes a program not currendy bdng viewed by a viewer. 

Further in accordance with a preferred embodiment of the present 
invoition the display apparatus displays the on-screen alert a predetermined period of 
time before a scheduled starting time of a tdevision program, the at least part of the 
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customized program schedule information including information associated with the 
television program. 

Still fiirther in accordance with a preferred embodiment of the present 
invention the customizing includes displaying an indication of a proportion of an 
audience currently viewing a program. 

Additionally in accordance with a preferred embodiment of the preset 
invention the proportion of an audience indudes a proportion of an audirace viewing a 
program curr^itly being viewed by a viewo^. 

Further in accordance with a prefwred embodiment of the present 
invention the proportion of an audience includes a proportion of an audirace viewing a 
program not currwitly bdng viewed by a viewer. 

, Still fiuthw in accordance with a preferred embodiment of the present 
invention the display apparatus includes an icon-based guide generator for producing an 
icon-based hierarchical program guide including the program schedule information, and 
the program guide includes the icon-based hierarchical program guide. The term "icon", 
as used throughout the present specification and claims, is used in the sense commonly 
accepted in the art of computer programming, particulariy computer ints&ce design, to 
refer to a small picture, photograph, or other representation which is meant to pictorially 
recall to the user a fimction or fimctions associated therewith. 

There is also provided in accordance with another preferred embodiment 
of the present invention a television system including a tdevision network, and 
transmitting apparatus for transmitting program schedule information to a multiplicity of 
subscriber units, each subscriber unit including a receiving unit for receiving the program 
schedule information &om the tdevision network, an icon-based guide generator for 
producing a program guide including an icon-based hierarchical program guide including 
the program schedule information, and display apparatus for displaying the program 
guide. 

There is also provided in accordance with another preferred embodiment 
of the present invention a subscriber unit for use in a tdevision system induding a 
television network and transmitting apparatus for transmitting program schedule 
information, the subscriber unit inducting a receiving unit for recdving the program 
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schedule information from the television n^ork, an icon-based guide gai^ator for 
produdng a program guide including an icon-based hierarchical program guide induding 
the program schedule information, and display apparatus for displaying the program 
guide. 

There is also provided in accordance with another prefOTed onbodiment 
of the present invention a method for providing a program guide in a television systCTi, 
the method including providing a television network, and transmitting program schedule 
information to a multiplidty of subscriber units, each subscriber unit performing the 
following steps receiving the program schedule information from the television network, 
storing at least one viewer preferwice profile of at least one television viewer, employing 
an intelligent ag^ to customize the program schedule information based, at least in part, 
on the viewer preference profile, to produce a program guide including customized 
program schedule information, and displaying the program guide. 

There is also provided in accordance with another preferred embodiment 
of the present invention a method for providing a program guide in a television system 
including a television network and transmitting apparatus for transmitting program 
schedule information, the method including receiving the program schedule information, 
storing at least one viewo* preference profile of at least one television viewer, enq}loying 
an inteUigent agent to customize the program schedule information based, at least in part, 
on the viewer preference profile, to produce a program guide including customized 
program schedule information, and displaying the program guide. 

There is also provided in accordance with another prieferred embodiment 
of the presOTt invention a method for providing a program guide in a television syst^ 
the method including providing a television network, and transmitting program schedule 
information to a multiplicity of subscriber units, wherein the step of transmitting includes 
storing at least one view^ preference profile of at least one television view^ associated 
with one of the multiplicity of subscriber units, employing an inteUigent agent to 
customize the program schedule information based, at least in part, on the viewer 
preference profile, to produce customized program schedule information, transimtting 
the customized program schedule information to the one of the multipUdty of subscriber 
units, receiving, at the one of the multiplicity of subscriber units, the customized program 
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schedule information from the television network, and displ^ong a program guide 
including the customized program schedule information. 

There is also provided in accordance with another preferred embodiment 
of the present invention a method for providing a program guide in a television systen 
including a tdevision network and transmitting ^paratus for transmitting customized 
program schedule information, the method induding storing at least one viewer 
preference profile of at least one tdevision viewer associated with one of the multiplidty 
of subscriber units, and customizing the program schedule information based, at least in 
part, on the viewer preference profile, to produce customized program schedule 
informatioa 

There is also provided in accordance with another preferred embodiment 
of the present invention a method for providing a program guide in a television system, 
the method including providing a television network, and transmitting program schedule 
information to a multiplicity of subscriber units, each subscriber unit perfi>rming the 
following steps receiving the program schedule information, producing a program guide 
induding an icon*-based hierarchical program guide including the program schedule 
information, and displaying the program guide. 

There is also provided in accordance with another preferred embodiment 
of the present invention a method for providing a program guide in a television system 
including a tdevision network and transmitting apparatus for transmitting program 
schedule information, the method including receiving the program schedule information, 
producing a program guide induding an icon-based hierarchical program guide including 
the program schedule information, and displaying the program guide. 

There is also provided in accordance with another preferred mbodimmt 
of the present invention a headend for use in a televiaon system induding a tdevision 
network and transmitting apparatus for transmitting customized program schedule 
information to a nuiltiplidty of subscriber units, the transmitting apparatus induding the 
headend, the headend induding a profile CTeation unit for creating at least one viewer 
preference profile of at least one tdevision viewer assodated with one of the multiplidty 
of subscriber units, based on viewer information assodated with the one of the 
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multiplicity of subscriber units, and a transmission unit for transmitting the at least one 
viewer preference profile to the one of the multiplicity of aibscriber units. 

There is also provided in accordance with anoth^ preferred embodiment 
of the present invention a method for providing a program guide in a television system 
tnchiding a television network and transmitting qiparatus for transmitting customized 
program sch^hile information to a muttiplidty of subscriber imits> the method including 
creating at least one viewer pref^ence profile of at least one television viewer associated 
with one of the multiplicity of subscriber units, based on viewer information associated 
with the one of the multiplicity of subscriber units, and transmitting the at least one 
viewer preference profile to the one of the multiplicity of subscriber units. 

There is also provided in accordance with another preferred embodiment 
of the present invention a method for providing a viewer preference profile in a television 
system including a plurality of subscribo* units, the method including recording, at a first 
^bscriber unit, a viewer preference profile on a removable medium, loading, at a second 
subscriber unit, the viewer preference profile firom the recording medium, and 
customizing a program guide, at the second subscribe unit, based, at least in part, on the 
viewer preference profile. 

There is also provided in accordance with another preferred ^nbodiment 
of the present invention a method for providing audience information to a viewer of a 
television system, the method including collecting viewing data fi-om a multiplicity of 
viewers of a television system, computing audience information Scorn the collected 
viewing data, and transmitting the computed audience information to a viewer of the 
television system. 

Further in accordance with a preferred embodiment of the present 
invention the method also includes displaying the computed audirace information to the 
viewer of the television system. 

Still fiirther in accordance with a preferred embodiment of the present 
invention the computed audience information comprises real-time computed audience 
information. 

There is also provided in accordance with anoth^ prefered raibodimCTt 
of the present invention a method for providing a program guide in a tdevidon system 
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coiiq)rising a tdevision networic and transmitting apparatus for transmitting information 
to a multiplidty of subscribe units, the method induding CTeating at least one viewCT 
preferoice profile of at least one television viewer associated with one of the multiplicity 
of subscriber imits, based on viewer information associated with the one of the 
multiplicity of subscribe units, creating a customized program guide based, at least in 
part, on the at least one viewer preference profile, and transmitting the customized 
program guide to the one of the multiplicity of subscriber units. 

Further in accordance with a prefwred embodiment of the present 
invention the transmitting step includes transmitting via at least one of the following: 
convaitional tnM^ electronic mail, provision of a World Wide Wd) site compridng said 
customized program guide, and wireless transmission to a portable dectronic recdving 
device. 

Still fiirther in accordance with a preferred embodiment of the present 
invention the icon-based hierarchical program guide includes a phirality of icons, and at 
least one of the plurality of icons is associated with additional information, the additional 
information bdng provided to a user upon request. 

Additionally in accordance with a preferred embodiment of the preset 
invention the additional information includes at least one of the foUowdng: audio 
material; visual material; audio-visual material; multimedia material; a computer program; 
and at least one preview of at least one program. 

Moreover in accordance with a preferred embodiment of the presait 
invention the additional information includes a plurality of customized items of 
information, and at least one of the phirality of customized items of information is 
provided to the user based, at least in part, on at least one of the following: a usa- 
prefer^ce; a conditional access parameter, and a region in which said usw is located. 

BRIEF DESCRIPTION OF THE DRAWINGS 
The present invention will be understood and appredated more fiilly firom 
the following detailed description, taken in conjunction with the drawings in which: 
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Fig. 1 is a simplified partly pictorial, partly block diagram illustration of a 
television system comprising a subscriber unit constructed and operative in accordance 
with a preferred anbodiment of the present invention; 

Fig. 2 is a simplified block diagram illustration of a portion of the 
^paratus of Fig. 1; 

Fig. 3 is a simplified block diagram illustration of a preferred 
implementation of the intelligent agent of Fig. 2; 

Fig. 4 is a simplified flowchart illustration of a preferred method of 
operation of the viewing information analysis apparatus of Fig. 3; 

Fig. 5 is a simplified flowchart illustration of a prefOTed implemratation 
of step 260 of Fig. 4; 

Fig. 6 is a simplified flowchart illustration of a preferred method of 
determining whether a viewer is engaged in surfing behavior in step 280 of Rg. 5; 

Fig. 7 is a simplified flowchart illustration of a preferred method .of 
operation of the program schedule customization apparatus of Rg. 3; 

Rg. 8A is a simplified partly pictorial, partly block diagram illustration of 
a television system comprising a subscribe unit constructed and operative in accordance 
with an alternative preferred embodiment of the present invention; 

Fig. 8B is a simplified partly pictorial, partly block diagram illustration of 
a television system comprising a subscriber unit constructed and operative in accordance 
with another alternative preferred embodiment of the present invention; and 

Figs. 9A - 9L are simplified pictorial representations of preferred 
embodiments of an electronic program guide, which may be displayed on the display of 
Fig. 1, Rg. 8A, or Fig. 8B. 

DETAILED DESCRIPTION OF A PREFERRED EMBODIMElSfT 

Reference is now made to Fig. 1 which is a simplified partly pictorial, 
partly block diagram illustration of a television system comprising a subsaiber unit 
constructed and operative in accordance with a prefmed embodiment of the present 
invention. The apparatus of Rg. 1 comprises display apparatus 100 for display of an 
dectronic program guide, the display ^paratus 100 typically comprising a television set 
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as shown in Fig. 1. The television set may comprise any suitable commercially available 
television set. 

It is appredated that the display apparatus 100 may aitOTiativdy comprise 
ai^ oth^ suitable display apparatus such as, for example, a computer display, another 
Stable display, or suitable projection equipment, as is wdl known in the art. In a case 
where a display other than a tdevision set is used, it is appreciated that a television set is 
typically provided separately. For the purpose of simplicity in description, a case where 
the display apparatus 100 comprises a television set is generally described throughout the 
present specification, but it is appredated that another type of appropriate display 
apparatus may generally be used. 

On the display apparatus 100 an on-screen alert 105 is shown. The on- 
screen alert 105 is described more fiilly bdow. The on-screen alert 105 is shown as an 
example of a component of an electronic program guide, as described below. It is 
appredated that the electronic program guide may take a wide variety of forms and that, 
typically, the on-screen alert 105 is comprised in the electronic program guide and that 
the dectronic program guide may comprise other components altCTnatively, or in 
addition to, the on-screen alert 105. 

The apparatus of Fig. 1 also comprises an interface unit 110. The 
interfece unit 110 is also known as a set top box (STB). The interface unit 110 is 
operative to provide a least a one-way interface, and optionally a two-way interfece, 
between the display apparatus 100 and a television network, which may be eithw a pay 
television network or a non-pay or firee television network. It is appredated that, in 
certain preferred embodiments of the present invention such as, for example, the 
embodiments of Figs. 8A and 8B, described bdow, a two-way interfece is preferable. 
The interfece unit 110 typically comprises a variety of conventional STB components 
(not shown), as is well known in the art, to receive, tune and, as necessary, decode 
tdevision broadcasts recdved firom the television network and to send display signals 
representing the received broadcasts to the display apparatus 100. 

The interfece unit 110 also typically comprises a recdving unit 120, an 
intelligent agent 130, and a profile storage unit 140, the recdving unit 120 and the profile 
storage unit 140 being operativdy attached to the inteUigrat agent 130. The receiving 
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unit 120, the intelligent agent 130, and the profile storage unit 140 are typically 
implemented in software in one or more suitable microprocessors suitably equipped with 
memory, but it is ^predated that a hardware implementation may also be used. The 
fimctions of the recdving unit 120, the intelligent agent 130, and the profile storage unit 
140 are desaibed m more detail below. The apparatus of Hg. 1 may also comprise a 
recording device such as a VCR (not shown), or any othw appropriate conventional 
recording device, inchidmg a D VCR (digital VCR) or DVD (digital video disc) recording 
device. 

The operation of the apparatus of Fig. 1 is now briefly described. The 
interfece unit 110 recaves television broadcasts firora the television networic A user of 
the apparatus of Rg. 1 chooses a channel to watch, using means well-known in the art 
such as, for example, a commercially-available remote control unit. The inter&ce unit 
110, responsive to the user's choice of channel, transmits display signals representing 
received broadcasts on the chosen channel to the display apparatus 100, as is well-known 
in the art. 

As is wdl-known in the art, the television broadcasts typically also 
comprise television program schedule information. It is appredated that program 
schedule information may alternatively or additionally be distributed by other non- 
broadcast methods such as, for example: by sending a removable medium to the user for 
insertion in an appropriate unit (not shown) for receiving the medium in the apparatus of 
Fig. 1; by publishing coded information, such as in a newspaper or magazine, and by 
providing equipment (not shovm) for use with the apparatus of Fig. 1 to read the coded 
information into the apparatus of Fig. 1; or otherwise. 

The terms "program schedule information*' and "television program 
schedule information" are used interchangeably throughout the present spedfication and 
claims to refe- to information describing a television program schedule. Program 
schedule information is typically intended to assist a tdevision viewer in choosing a 
tdevision program to watch, either at the current time or in the future. Program 
schedule information typically comprises one or more of the following: 

channel number, 

starting date; 
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Starting time; 

ending date; 

ending time; 

name of program; 

description of program; 

name of at least one actor in program; 

name of director of program; 

program provider; 

price of program; and 

classification criteria. 

The classification criteria may typically comprise one or more of the 
following: indications of whether the program is a comedy, a drama, a documentary, a 
news program, etc.; an indication of whether the program contains material unsuited for 
younger viewers; the country of ori^ of the program; and any other appropriate 
classification criteria. A typical example of such criteria is described in DVB standard 
ETS 300-468, referred to above. 

Referrace is now additionally made to Fig. 2, which is a simplified blodc 
diagram illustration of a portion of the apparatus of Fig. 1. The apparatus of Fig. 2 
comprises the receiving unit 120, the intelligent agent 130, the profile storage unit 140, 
and the display apparatus 150 of Fig. 2, and illustrates the connections therebetween as 
well as the inputs thereto and outputs therefirom. The apparatus of Fig. 2 also comprises 
an optional viewer preference profile loading apparatus 160 (not shown in Fig. 1), 
described bdow. 

The receiving unit 120 is typically operative to receive the program 
schedule information firom the television network and to pass the program schedule 
information to the intelligent agent 130. The recdving unit 120 may also be operative, as 
is well known in the art, to filter the program schedule information Scorn other 
information broadcast via the television network, such as tdevision programs, thus 
produdng the information passed by the receiving unit 120 to the intelligent agent 130. 
The intelligent agent 130 also typically receives television viewing information 
representing current television viewing behavior of one or more individual viewers. The 
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television viewing infonnation, typically comprising an indication of the channel currentty 
being watched and, optionally, view^ identification information, may be recdved {com 
conv^idonal compon^its of the int^ace unit 1 10, as is well known in the art, or firom 
another appropriate source. 

It is appreciated that, in a case where the tdevision viewing information 
comprises viewer identification information, the viewer identification information is 
typically obtained using methods well-known in the art for identifying view^ such as, 
for exanq>le, requiring one or more viewers to supply identifying information such as, for 
example, a personal identification number (PIN) before viewing television. Thus, the 
tdevi^on viewing information may be associated with one or more viewers. It is also 
appreciated that, in a case v/h^e the tdevision viewing information does not comprise 
viewer identification information the televiaon viewing information is preferably taken to 
be general, that is, not to be associated with any particular viewer. For the sake of 
simplicity in description, a case where the television viewing information is associated 
with one or more viewers is generally described herein, but it is appreciated that the 
present invention also applies to the case where the television viewing information is not 
associated with any particular viewer. 

The intelligent agent 130 is preferably operable to combine the television 
viewing information with the program schedule information and to extract therefirom 
characteristics, typically comprising components similar to those described above with 
respect to program schedule information, which characterize the television program 
currentiy being viewed by the viewer. Such components are also known herein as 
current program characteristics. The intelUgent agent 130 is typically operative to store 
the current program characteristics in a viewer preference profile, typically in the profile 
storage unit 140, the viewer preference profile typically comprising information, obtained 
over a period of time, on the various current program charactmstics of programs viewed 
by a viewer at various times. The period of time may be as short as a few minutes or as 
long as a year or more. The viewer preference profile also typically comprises 
information on the amoimt of time or proportion of duration of the program during 
which each program was viewed by the viewer. 
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Typically, the viewer preference profile may contain information on 
preference strength, that is, on how strongly a certain program or type of program is 
preferred by the viewer. Preference strength may reflect the number of times that the 
program was viewed in a given period of time, the percentage of all occurrence of the 
program that were viewed, or any otha* q)propriate criterion. Typically, the \dewa' 
preference profile is accumulated over an unlimited amount of time. Akematively, old 
information may be eliminated &om the profile or the profile may be reset upon recdpt 
of a signal firom the television networic. 

Optionally, the apparatus of Fig. 1 may be operative to display a viewer 
preference profile on the display apparatus 100 or otherwise and to allow the viewer to 
edit or otherwise modify the viewer preference profile, typically using user inter&ce 
methods well known in the art. In this case, the viewer is preferably enabled to add, 
delete, or modify any information in the viewer's viewer preference profile, it being 
appreciated that the apparatus of Fig. 1 is preferably operative to provide an appropriate 
questionnaire or other assisted data input method, as is well known in the art, in ord^ to 
assist the viewer in adding, deleting, or modifying information. Particulariy, the viewer is 
preferably enabled to provide information on programs or types of programs which the 
viewer prefers to view or prefers not to view. Furthermore, the viewer is preferably 
enabled to do one or more of the following: 

turn off or on the collection of viewer preference profile information; 

define different levels of highlighting, as described bdow, 

turn the delivery of alerts on or off; 

instruct the apparatus of Rg. 1 to include or not to inchide popular 
programs in the program guide; 

instruct the apparatus of Rg. 1 to include or not to indude programs 
having a certain rating, such as programs having a rating as unsuitable for children, in the 
program guide; 

instruct the apparatus of Fig. 1 to include or not to include programs 
recommended by one or more critics in the program guide; and 
perform any other appropriate action. 
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As described below, the viewer presence profile stored by the intdligrat 
agent 130 and used as desaibed below may comprise a simple data structure describing 
current program characteristics of programs viewed by a viewer and oth^ information as 
stated above. It is appreciated, however, that the viewer preference profile may, in 
akemadve embodiments of the presoit invention, take a wide variety of forms. For 
exanq)Ie. \wthout limiting the generality of the forcing, the viewer preference profile 
may comprise one or more rules abstracted firom at least the current program 
diaracteristics of programs viewed by a viewer, the extraction and/or abstraction of such 
rules firom the current program characteristics of programs viewed by a viewer and other 
information as stated above bdng possible u^g methods well-known in the art, 
particularly methods in use with rule-based expert systems. 

Such rules, as is well known in the art, may comprise conditions and 
results to be carried out if the conditions are true. For example, aich a rule might state 
that if the user preference level for news is greater than a given threshold and if a news 
program is scheduled within the next 30 minutes, a news alert should be presented on the 
screerL For the sake of simplicity in description, the case of a simple data structure will 
generally be described below, it being appreciated that other methods, such as, for 
example, a rule-based method, may also be used. 

The intelligOTt agent 130 is also op^tive to customize the program 
schedule information recdved fi'om the recdving unit 120 in accordance with one or 
more \iewer preference profiles belonging to one or more viewers and to output a 
program guide comprising the customized program schedule information to the display 
apparatus 150 for display. It is q)preciated that, in a case where more than one viewer 
preference profile is used, the plurality of viewer preference profiles m^ be combined by 
any appropriate method, inchiding simply combining the profiles, ^ving complete 
preferrace to one profile over another profile, ^ving partial preference to one profile 
over another profile, or by any other q)propriate combining method. 

The term "customize" in its various forms, as used throughout the present 
specification and claims with reference to program schedule information to be comprised 
in a program guide, is used generally to refer to any kind of customization including, for 
example, one or more of the foUowing: 
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cbfinging the order in which programs appear in the program guide; 

changing the order in wbidti channels appear in the program guide; 

removing certain programs from or adding certain programs to the 
program guide, the added programs typically comprising programs that wore not 
previously displayed due to another customization; 

highlighting or emphasizing certain programs in the program guide; 
possibly including multiple levds of hi^ili^iting or emphasis; 

de-highlighting or deemphasizing certain programs in the program guide, 
possibly inchiding multiple levels of de-highlighting or de-emphasis; 

modifying a hierarchy, such as, for example, an icon-based hierardiy, of 
programs in the program guide; 

modifying the appearance of an element of the program guide such as, for 
example, an icon, including modifying an icon to be non-objectionable for viewing by 
children; 

displaying an alert compri^g program schedule information; 

customizing a channel to contain selected programs from the program 
guide, typically by creating a virtual charmel comprising, for example, a list of times and 
channels on which preferred programs are broadcast at those times, to give a viewer the 
appearance that the viewer's preferred programs are all broadcast on the customized 
channel; 

delivering an alert remind the viewer to record a program; 
automatically recording a program; and 
any other appropriate kind of customization. 

It is appreciated that other fectors in addition to a viewer preforace 
profile may also be applied by the intelligent agent 130. Examples of sudi other &ctors 
and thdr typical use by the intdligent agent 130 include the following: 

parental control information, which is well known in the art, may be used 
to eliminate certain programs from the program guide or to modify objectionable 
descriptions and/or icons so that they are suitable for viewing by children; 
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parental control or oth^ information may be used to limit total viewing 
time or viewing during obtain times of the day by removing programs felling outside the 
limitation from the program guide; 

subscription information, typically including information on television 
services M^ch have been subscribed to by a viewer, may be used to eliminate programs 
not subscribed for from the program guide; 

rating information, typically including information on general viewer 
popularity of a program based on ratings as are weU known in the art, may be used to 
modify the customization of the program guide, typically by including or promoting the 
importance of highly rated programs but possibly by excluding or reducing the 
importance of highly rated programs, and further possibly by modifying the viewer 
preference profile based on the rating information; and 

language choice information, typically including information on a 
preferred language, may be used to display listings in a particular language or for 
program versions in a particular language, it being appreciated that viewer preferoice 
profile information on language viewing preferences may ovOTide language choice 
information. 

The optional viewer preference profile loading apparatus 160, if present, 
may be used to load a recorded viewer preference profile of another viewer, induding a 
viewer who has used another apparatus, similar to that of Fig. 1, at a different time and 
place. Such a recorded viewer preference profile may be provided on any appropriate 
recording medixmi, may be broadcast via the television networic, or may be delivered 
from profile storage apparatus by any appropriate means. It is appreciated that a 
record^ viewer preference profile may typically be a profile of a well-known person, 
may be intended to provide customization of the program guide in a way similar to that 
which would be provided to the femous person, and may be provided for a fee or other 
consideration. The efifect of using such a recorded viewer preference profile would be, 
approxutnately, to receive a customized program guide customized according to the 
preferences of the person who is the source of the recorded viewer preference profile. 

Alternatively, a recorded viewer preference profile could be used as an 
anti-profile in the sense that customization could occur opposite to what would be the 
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result of using the recorded preference profile; that is, a particular program that was 
prefOTcd according to the recorded viewo" prefaence profile could be, fijr example, 
deemphasized. 

Optionally, the profile loading apparatus 160, if present, may also be 
operative to record a vieww prefo^ence profile on any ^propriate recording medhim 
such as, for example, a diskette or an appropriate smart card. The recorded viewer ^ 
pieference profile may then be provided to anotho- view^ having ^paratus similar to 
that of Rg. 1 for loading as described above. 

It is appreciated that the implementation of the present invention 
desoibed above, i?^dierein a program guide is transmitted to a television, comprises one 
particular implementation of the present invention, and that the scope of the present 
invention is not Umited by the above-described hnplementation. In particular, it is 
appredated that, with minor variations as is weU known in the art, a customized program 
guide could be delivered to a viewer by, for example, one or more of the fijUowing 
methods: 

conventional mail; 

electronic rn^^\ including conventional electronic mail, electronic mail 
delivered to a television, text-based electronic mail, graphics-based electronic mail, 
HTML-based electronic mail^ or any other suitable type of electronic mail; 

a personalized World Wide Web site on the Internet; and 
wireless delivery to a portable electronic device such as a suitable beeper, 
pahntop device, personal organizer, watch, radio receiver, or any other suitable portable 
electronic device. 

Reference is now made to Fig. 3, which is a simplified block diagram 
illustration of a preferred implementation of the intelligent agent 130 of Fig. 2. The 
apparatus of Fig. 3 preferably comprises viewing information analysis apparatus 170, 
which typically receives program schedule information firom the receiving unit 120 of 
Fig. 2, as described above, as well as receiving television viewing information, as 
described above with refa-ence to Fig. 2. 

The apparatus of Rg. 3 also preferably comprises viewer prefi^CTce 
profile update and storage apparatus 180. The viewing information and analyas 
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apparatus 170 is prefeably opeative to provide currrat program information and 
information on the curr^ viewa', typically comprised in the tdevi^on viewing 
information, as described above with referrace to Rg. 2, to the update and storage 
apparatus 180. The update and storage apparatus 180 is preferably operative to store 
the received information in an qjpropriate view^ preference profile in the profile storage 
unit 140 of Fig. 2. 

The apparatus of Rg. 3 also preferably comprises viewer prefa-ence 
profile retrieval apparatus 190 and program schedule customization apparatus 200. The 
retrieval apparatus 190 typically retrieves the viewer preference profile of a viewCT under 
control of the program schedule customization apparatus 200 and sends the viewer 
preference profile to the program schedule customization apparatus 200. 

The program schedule customization ^paratus 200 preferably receives 
the viewer prefa-ence profile, as well as the program schedule information firom the 
receiving unit 120 of Rg. 2. The program schedule customization apparatus 200 is 
prefCTably operative to customize the program schedule information recdved fix)m the 
recdving unit 120 in accordance with one or more viewer preference profiles bdong^g 
to one or more viewers and to output a program guide comprising the customized 
program schedule information. 

The viewing information analysis apparatus 170, the viewer preference 
profile update and storage apparatus 180, the view preference profile retrieval apparatus 
190, and the program schedule customization apparatus 200 are typically implemented in 
software in one or more suitable microprocessors suitably equipped with memory, but it 
is appreciated that a hardware implementation may also be used. 

Reference is now made to Fig. 4, which is a simplified flowchart 
illustration of a prefored method of operation of the viewing information analyas 
^paratus of Hg. 3. The method of Rg. 4 preferably includes the following steps: 

When program schedule information is recdved, the information is 
processed (step 210). Program schedule information is gene^lly received when the 
program sdiedule information is sent over the television network. The program schedule 
information may be sent periodically, may be sent when there is a diange in program 
schedule information, or may be sent at other times. Processing program sdiedule 
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information prefi^ly conq)rises updating a working copy of program sdiedule 
information kept in the intelligent agait 130 and used in other steps of the method of Fig. 
4. 

A check is made as to wh^er television viewing information has been 
recaved (step 220). Generally, television viewing information is received v^en there is a 
change in tdevision viewing such as, for example: a new viewer be^ns viewing 
television according to viewer identification information; a television channel diange 
occurs; or the television is turned on or turned off Tdevision viewing information may 
also con:q)rise an indication that a viewer has responded to a customized alert positivdy, 
by tuning to the program named in the alert, or negativdy, by not tuning to the program 
named in the alert. Preferably, such a positive response is takoi to rdnforce the 
preference which led to the alert. A negative response, on the oth^ hand, is preferably 
taken to weaken or erase the preference which led to the alert. 

If no television viewing information is received, the process of Fig. 4 
preferably rads. 

It is appreciated that, after step 220, fiirther action need only be taken 
when some television viewing information is received, on the assumption that eventually 
some change in television viewing will occur and fiirther action can be taken at that time. 
It is fiirther appreciated that, to prevent a possibility of no television viewing information 
bring recdved for a very long time such as, for example, for an entire day, step 220 may 
include a check for a very long time having passed since television information has been 
received and, in that case, the check of step 220 may preferably behave as if television 
viewing information, comprising viewed program information, has beCT received, in 
order to ensure that current television viewuig information, even if unchanged, is 
eventually stored. 

If tdevision viewing information is found to have been recdved in sltep 
220, a check is made as to whetho- the television viewing information comprises viewCT 
identification information (step 230). If viewer identification information has been 
recdved, the identification of the current user is noted and preferably ^ored (stq> 240). 
Processing continues with step 260, described below. 
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If the check of step 230 does not show receipt of viewo" identification 
infonnation, a check is made as to whether viewed program information has been 
received (step 250). If not, the method of Fig. 4 preferably ends. If viewed program 
information was found to have been received in step 250, processing continues with step 
260. 

In step 260, viewed program information and/or viewer identification 
information are processed. 

Referrace is now made to Fig. 5, wbich is a ^plified flowchart 
illustration of a preferred implementation of step 260 of Fig. 4. The method of Rg. 5 
preferably comprises the following steps: 

Checks are made as to whether the current view^ is a new view^ (step 
270) and whether the end of the previous program has been reached, whether by a 
change in television viewing information or by reaching the end of a program according 
to the program schedule information (step 290). If either the check of step 270 or the 
check of step 290 is found to be true, new profile faiformation is output, (step 280). The 
new profile information typically includes viewed program and viewer information. 

In a case where the viewed program and viewer information indicate that 
the viewer has viewed a program for a short period of time, the new profile information 
may include surfing information, that is, an indication that the viewer prefers to sur^ that 
is, to view programs only for a short period of time. The short period of time typically 
comprises a predetermined period of time, also termed herein a threshold. 

The surfing information may include details such as, for example, how 
often the user surfs and for how long the user surfs. Alternatively, information about a 
program which the viewer has viewed for a short period of time may be ignored and may 
not be included in the new profile information. The term "short period of time", as used 
in the context of the explanation of step 280, may include one or more of the following: 

a short absolute period of time such as, for example, less time than a 
threshold measured in minutes, for exan^>le, 2 minutes or 5 minutes; and 

a short relative period of time such as, for example, less than a certain 
perceritage of the scheduled time of a progrant 
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It is q)preciated that the short period of time may vary in length 
according to time of day, day of week, day of year, price of a particular program, or 
according to any other qipropriate criterioa It is fiirther appreciated that, in a case 
where a viewer views different portions of a program, the times during which each 
portion was viewed are prefaably added before comparison to the threshold. 

When the profile information includes information indicating that the 
^ewer prefm to sort, customized dectronic program guide information based on the 
profile information may be tailored for a viewer who prefers to air^ by including 
randomized program selections as preferred program selections, for example. 

Reference is now made to Fig. 6, which is a simplified flowchart 
illustration of a preferred method of determining whether a viewer is engaged in surfing 
behavior in step 280 of Rg. 5. The method of Fig. 6 is self-explanatory. 

It is appreciated that the method described above with reference to Figs. 4 
- 6 is one particular embodiment of a method of operation of the viewing information 
analysis apparatus of Fig. 3. The method of Fig. 4 - 6 is provided by way of exanq)le 
only, and it is appreciated that other methods, including methods based on rule-based 
expert systems, as are well known in the art, may also be used. 

Fig. 7 is a simplified flowchart illustration of a preferred method of 
operation of the program schedule customi2:ation apparatus 200 of Fig. 3. The method 
of Fig. 7 preferably comprises the following steps: 

The program schedule customization apparatus recdves program 
schedule information (step 300) and at least one viewer preference profile (step 3 10). 

The program schedule customization apparatus then preferably identifies 
preferred programs by applying the at least one viewer preference profile to the program 
schedule information (step 320). It is appreciated that similar results could be obtained 
by modifying step 320 to identify the programs which are not prefmed, and then 
modifying the remainder of the method of Fig. 7 accordingly. 

It is also appreciated that, depending on the form of the viewer preference 
profiles, as described above with reference to Fig. 2, the implementation details of step 
320 will vary accordingly. For example, in a case \^^ere the viewer preference profile 
comprises a simple data structure describing current program characteristics of programs 
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viewed by a viewer and other infonnation, a prefored implanratation of step 320 may 
comprise comparing the program schedule information to the infonnation stored in the 
data structure and determining that programs in the program schedule \^ose 
diaracteristics resemble information stored in the data structure are preferred. For 
example, if information stored in the data structure indicates that news programs starting 
at 8:00PM or tat^ are pref^ed, such a news program will be identified as preferred in 
stq) 320. In a case where the viewer preference profile comprises rules, for example, the 
rules will typically be ^plied to the program schedule information, as is well known in 
the art, to determine which programs are preferred. 

The program schedule is then customized (step 330). As described above 
with reference to Fig. 2, such customization may take a wide variety of forms. 

Reference is now made to Fig. 8A, which is a simplified partly pictorial, 
partly block diagram illustration of a television system comprising a subscriber unit 
constructed and operative in accordance with an alternative preferred embodiment of the 
present invention. The system of Rg. 8 A is similar to the system of Fig. 1, except as 
described below. 

The system of Fig. 8A comprises a headend 340 comprised in or 
operatively associated with a television network 350. The headend 340 may be similar to 
conventional television system headends, as are well known in the art, except as 
described below. 

The headend 340 comprises a headend intelligent agent 360 and a 
headend profile storage unit 370, which may be similar respectively to the intelligrat 
agent 130 of Rg. 1 and the profile storage unit 140 of Fig. 1, respectivdy, except as 
follows. 

Tdevision viewing information may be transmitted to the headend 340 by 
a modem 375, which may be any conventional modem such as, for example, a telephone 
modem cormected to a telephone network or a cable modem coimected to a cable 
network. The modem 375 is typically comprised in or operatively associated with the 
interfece unit 110. Alternatively, any appropriate means of communicating between the 
interfece unit 110 and the headend 340 may be supplied, such as, for example, a VSAT 
satdlite connection (not shown), as is well known in the art. The recdved televi^on 
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viewing information is processed in a manner similar to that described above with 
referrace to the wnbodiment of Fig. 1 . 

The headend profile storage unit 370 is typically opa^tive to store viewer 
preference profiles for a wide variety of viewers located at a multiplicity of sites. The 
intelligent agent 360 is operative to recdve one or more viewer prefia^ce profiles 
associated with a particular site, such as a site 380, and to prepare customized program 
sdiedule information intended for the particular site. In the embodiment of Fig. 8 A the 
headend 340 is operative to ddiver the customized program schedule information to the 
particular site using methods wdl known in the art. 

It is appreciated that, genaraDy, the embodiment of Fig. 8 A diflFers Srom 
the embodiment of Fig. 1 in that processing and storage largely occur in the headend 
340. The embodiment of Fig. 8A may be preferable in a case where processing power 
may be provided more economically in a headend or in other cases. Furthermore, it is 
appreciated t^^ t, in the embodiment of Rg. 8A, certain types of customization may occur 
at the headend based on user preference profiles. For example, if users tend to prefw to 
watch a certain type of movie at a certain hour or hours of the night, that type of movie 
may be broadcast, either conventionally or in a near-video-on-demand system, at that 
hour or hours of the night. It is appreciated that other types of customization, as 
referred to above with respect to Fig. 2, may also occur at the headend. 

It is further appreciated that other types of data processing and analysis 
may occur at the headend 340, the other types of data processing and analysis typically 
being directed to provide additional progranmiing information to viewers. Without 
limiting the generality of the foregoing, it is appreciated that, at the headend 340, real- 
time information on a proportion or percentage of the audience viewing a particular 
program may be computed. The term "audience**, as used throughout the present 
specification and claims, refers dther to the sum total audience viewing all programs at a 
partioilar time, or to the total audience of viewers who are capable of receiving 
programs at a particular time. The real-time information may then be transmitted to 
subscribers and display information derived firom the transmitted information may then be 
displayed on the display apparatus 100. 
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Typically, the display information may comprise an alert to a user of the 
display apparatus 100, similar to the alot 105, informing the user that a program on 
another channel is currently being viewed by a large proportion of the audience and 
optionally suggesting that the user tune to that program or offering the user a shortcut, 
as is well known in the art of television broadcasting, to quickly tune to that progran^ 
Altemativdy, any appropriate method of displaying the display information, ^ch as 
displaying a bar graph or other gr^h indicating the proportion of the audience currently 
viewing the program presently being viewed by the user or the proportion currently 
viewing some other program, may be used. It is appreciated that the display information 
may be displayed, for example, at one or more of the following times: throughout 
viewing of a program; for a short time when a user tunes to a program; and on demand 
by a user, typically expressed by pressing a designated button on a remote control unit 
(not shown) as is well known in the art. 

Reference is now made to Fig. 8B which is a simplified partly pictorial, 
pardy block diagram illustration of a television system comprising a subsoiber unit 
constructed and operative in accordance with another alternative pref^ed ^nbodiment 
of the present mvention. The system of Fig. 8B is similar to the system of Fig. 8A, 
except that in Fig. 8B the profile storage unit 370 and the intelligent agent 360 are 
comprised in the interface unit 1 10. 

The operation of the system of Fig. 83 is similar to the operation of the 
system of Fig. 8 A, except that in the operation of the system of Fig. 8B the headend 340 
is operative to deliver a user preference profile which is typically different for each site, 
along with program schedule information which is typically the same for eadi site. It is 
appreciated that the user preference profile may be delivered only relatively infi-equently 
such as, for example, once per day or once per month or even less oft^ in \^ch case 
the embodiment of Fig. 8B might be prefixed because of a rdatively anall bandwidth 
required to deliver the user preference profile and the program schedule information. 

Reference is now made to Figs. 9A - 9L, \^ch are simplified pictorial 
representations of preferred embodiments of an electronic program guide, \^ch may be 
displayed on the display of Fig. 1, of Fig. 8A, or of Fig. 8B. Eadi of Figs. 9 A - 9L 
comprises, as described bdow, one screen display which may be part of an electronic 
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program guide. For the purposes of the discussion below of Figs. 9 A - 9L it is assumed 
that the viewer preference profile governing electronic program guide customization 
shows a preference for news programs beginning at 8:00PM or later. It is appreciated 
that the same principles shown and described with ref^ence to Figs. 9A - 9L apply to a 
wide variety of viewer preference profiles, including viewer preference profiles vAnch are ^ 
much more complicated than the given example. 

The screai display of Fig. 9A shows a typical simplified exBxnple of a 
non-customized grid-type screen display, with time bmg shown in a first dim^ision and 
television chaimels being shown in a second dimension, the resulting grid being filled in 
with names of tdevision programs scheduled for the indicated time and the indicated 
channel. As is well known in the art, various navigation techniques exist for a user of a 
program guide such as that of Fig. 9A to choose a given program, obtain more 
information about the program, book the program for future viewing, etc. 

The screen display of Fig. 9B shows a typical simplified example of the 
screen display of Fig. 9A after customization. In Fig. 9B, news programs beginning at 
8:00PM or later are emphasized. It is appreciated that, as described above, such 
emphasis may be by highlighting, by a change in color, or by other means. It is 
appreciated that such highlighting, change in color, or other means may comprise a 
multi-vahied scale, such that, for example, different kinds of highlightmg or different 
colors may represent different levels of emphasis. 

The screen display of Fig. 9C shows an altmiative typical simplified 
example of the screen display of Fig. 9A after customization. In Fig. 9C, channels 
having news programs beginning at 8:00PM or later have been reordered to appear at the 
be^nning of the list of chaimels. It is appreciated that, in addition to reordering, 
emphagiq as described above with reference to Fig. 9B may also be used. 

The screen display of Fig. 9D shows a typical simplified example of an 
icon-based non-customized electronic program guide. In Fig. 9D, the icons 390 on the 
screen display represent program subject matter such as, for example, comedy programs 
or, as indicated by a news icon 39S, news programs and, as indicated by a drama icon 
397, drama programs. The viewer may preferably select, using methods well known in 
the art such as by moving a cursor and selecting with a mouse (not shown) or other input 
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device well-known in the art, any of the icons 390 of Fig, 9D in ordo" to obtain more 
detailed information on programs felling under the selected subject matter. In Fig. 9E, 
the icons 390, such as an 8:00PM icon 400, rq}resent particular times at which programs 
start, and icons may preferably be selected as described above with reference to Rg. 9D. 

It is appreciated that a wide variety of different methods of icon 
organization may be provided, of which those of Figs. 9D and 9E are only examples. It 
is further appreciated that, uang methods wdl known in the art, a viewo- may choose a 
method of icon organization or create a custom method of icon organizatioa For 
example, icons may be used to rq)resent listings for a particular series of programs or set 
of related series of programs, including a user-defined series of programs, which method 
of organization may be preferable in a case where users desire to see programs of a 
particular series. 

The screen display of Fig. 9F shows a typical simplified example of a 
screen display after a viewer selects the news icon 395 of Fig. 9D. The screen display of 
Fig. 9G shows a typical simplified example of a screen display after a viewer selects the 
8:00PM icon 400 of Fig. 9E. 

Figs. 9H - 9K show typical simplified examples of the screen displays 9D - 
9G, respectively, customized to emphasize news programs beginning at 8:00PM or later. 
It is appreciated that such icon*based customization may take a wide variety of forms, 
including: different forms of emphasis; re-ordering the hierarchical relationship between 
different icons and screens of icons; creating new icons; removing icons; and other forms 
of icon-based customizatioa It will be appreciated that such methods of changing the 
appearance and the hierarchical rdationships of icons are well known in the art of 
computers and that those methods or any other appropriate methods could be applied to 
the present invention. 

It is appreciated that the screra displays of Figs. 9D - 9G may be 
hierarchical and, generally, may be hierarchical to any desired depth, with a plurality of 
choices being generally possible at each level, and with many possible selections and/or 
arrangements of icons displayed at each level. To illustrate another posable levd of 
hierarchy. Fig. 9L shows a possible hierarchical drama screen that may be displayed afto* 
user selection of the drama icon 397 of Fig. 9D. 
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It is furth^ appreciated that, in Figs. 9A - 9K, any icon may be assodated 
with additional material, which additional material may be presented to the user upon 
request, such as by pressing a particular button or by any other appropriate method. The 
additional material preferably comprises any material associated with the subject matter 
of the icon, particularly material vMch might help clarify to the user the meaning of the 
icon and of its underiying content. For example, and without limiting the generality of 
the foregoing, the additional matoial may comprise one or more of the following: audio 
mataial; visual material; audio-visual material; multimedia material; a computer program 
or other rdated material comprising computer instructions or software; and one or more 
previews of one or more associated programs. Any appropriate method known in the 
art, such as force tuning to a special program or downloading additional material on 
demand, may be used to present the additional material to the user. 

It is appreciated that the additional material may be particularly useful in 
systems where one of a plurality of languages and/or dialects is preferred by each user 
and in cases where very complex character sets, such as, for example, Chinese characters 
and/or characters in certain other Oriental languages, are used to write a language. In 
such cases, audio material comprised in the additional material may provide an audio 
description in cases where providing a written description is technically difiBcult because 
of bandwidth limitations in presenting complex character sets or other limitations. In a 
case where one of a plurality of languages and/or dialects is preferred by each user, the 
language and/or dialect used in the additional material may be determined by one of the 
following: user preference information; conditional access parameters such as, for 
example, geographic information, as is well known in the art; or by any other 
appropriate method. 

It is appreciated that various features of the invention \^ch are, for 
clarity, described in the contexts of separate embodiments may also be provided in 
combination in a single CTibodiment. Conversely, various features of the invention which 
are, for brevity, described in the context of a single embodiment may also be provided 
separately or in any suitable subcombination. 
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It will be appreciated by p^^ns skilled in the art that the present 
invention is not limited by vA^si has been particulariy shown and described hereinabove. 
Rather the scope of the invention is defined only by the claims which follow: 
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What is claimed is: 

CLAIMS 

i; A television system comprising: 

a television networic; and 

transmitting ^paratus for transmitting program schedule information to a 
multiplicity of subscriber units, at least one of said multiplicity of subscriba- units 
including: 

a receiving unit for receiving said program schedule information 
from said television network; 

a profile storage unit for storing at least one viewer preferrace 
profile of at least one television viewer, 

an intelligent agent for customizing said program schedule 
information based, at least in part, on said viewer preference profile, to produce a 
program guide comprising customized program schedule information; and 

display apparatus for displaying the program guide. 

2. A subscriber unit for use in a television system comprising a televi^on 
networic and transmitting q>paratus for transmitting program schedule information, the 
subscriber unit comprising: 

a receiving unit for receiving said program schedule information; 

a profile storage imit for storing at least one viewer preferrace profile of 
at least one television viewer, 

an intelligent agent for customizing said program schedule information 
based, at least in part, on said viewer preference profile, to produce a program guide 
comprising customized program schedule information; and 

display apparatus for displaying the program guide. 

3. A television systOTi comprising: 
a television network; and 
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transmitting apparatus for transmitting program schedule information to a 
multiplidty of subscriber units, the transmitting apparatus comprising a headend, the 
headend including: 

a profile storage xmit for storing at least one view^ preference 
profile of at least one tdevision viewer associated with one of said multiplicity of 
subscriber units; and 

an intelligent agent for customizing said program schedule 
information based, at least in part, on said viewer preference profile, to produce 
customized program schedule information, 

wherein said transmitting apparatus is operative to transmit the 
customized program schedule information to said one of said multiplicity of subscriber 
units, and 

at least one of said multiplicity of subscriber units includes: 

a receiving imit for receiving said customized program sdiedule 

information fi'om said television network; and 

display apparatus for displaying a program guide comprising the 

customized program schedule information. 

4. A headend for use in a television system comprising a television network 
and transmitting apparatus for transmitting customized program schedule information to 
at least one subscriber unit, the headend comprising: 

a profile storage unit for storing at least one viewer preference profile of 
at least one tdevision viewer assodated with said at least one subscriber unit; and 

an intelligent agent for customizing said program schedule information 
based, at least in part, on said viewer preference profile, to produce customized program 
schedule infonnatioa 

5. Apparatus according to any of the above claims and wherein said 
transmitting apparatus comprises networic transmitting apparatus for transmitting over 
said tdevision network. 
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6. ^paratus according to any of the above claims and wher^ said 
transmitting apparatus comprises: 

recording apparatus for recording information on a removable medium; 

and 

means for sending said removable medium to a subsaiber location 
conq)rising said subscriber unit, 

and said subscriber unit includes loading ^paratus for loading said 
information from said removable medium into said subscriber unit. 

7. • Apparatus according to any of the above claims and wherdn said 
intelligent agent also comprises profile determination apparatus for det^mining viewer 
preferaice profile information for at least one television viewer and for providing said 
viewer preference profile information to said profile storage unit for storage as a viewer 
preference profile, 

wherein said profile determination apparatus determines said viewer 
preference profile information by monitoring television viewing behavior of said at least 
one television viewer. 

8. Apparatus according to claim 7 and wherein said television viewing 
behavior comprises viewing at least a portion of at least one viewed television prognuit 

9. Apparatus according to claim 8 and wherein said television viewing 
behavior comprises said television viewer viewing only a portion of at least one viewed 
tdevision program. 

10. Apparatus according to claim 9 and wh^in said profile determination 
apparatus compares a length of said portion of said at least one viewed tdevision 
program to a predetermined viewing threshold length to determine whether said length is 
greater than said threshold length, and 
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wherdn said profile detaminadon apparatus determines said viewo- 
preference profile information based, at least in part, on whether said length is greata* 
than said threshold length. 

11. Apparatus according to claim 10 and wherein, ^en said laigth is 
determined to be less than said threshold length, said profile determination apparatus 
determines said viewer preference profile infiDrmation without regard to said viewing 
only a portion of said at least one tdevision program 

12. Apparatus according to claim 10 and wherein, when said portion is 
determined to be less than said threshold, said profile determination apparatus determines 
that said viewer is engaged in chaimel surfing behavior, and 

said profile determination apparatus determines said viewer preferrace 
profile information based, at least in part, on said channel surfing behavior. 

13. Apparatus according to any of claims 7-12 and wherein said program 
schedule information comprises a first plurality of criteria, at least one of said first 
plurality of criteria being associated with each of a second plurality of television 
programs, and 

said profile determination apparatus determines said viewer preference 
profile information based, at least in part, on at least one of said plurality of critaia 
associated with said at least one viewed television program. 

14. Apparatus according to any of claims 7-13 and \^erein said profile 
determination apparatus determines said viewer preference profile information, at least in 
part, in accordance with input provided by said at least one television viewer. 

15. Apparatus according to any of claims 7-14 and wherein said profile 
determination apparatus detonmines viewer preference profile information fix>m a 
reaction of said at least one television viewer to previously displayed customized 
program schedule informatiort 
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16. Apparatus according to any of the above claims and wh^dn each said 
viewer preference profile comprises a viewer preference profile of exactly one viewer. 

17. Apparatus according to any of claims 1-15 and wherein at least one said 
viewer preference profile comprises a viewer preference profile of a plurality of viewers. 

18. Apparatus according to any of the above daims and also comprising 
viewer prefCTcnce profile loading apparatus for providing a recorded viewer prrference 
profile to the profile storage unit for storage. 

19. Apparatus according to claim 18 wherein said viewer preference profile 
loading apparatus recdves said recorded viewer preference profile via said tdevision 
network. 

20. Apparatus according to either claim 18 or claim 19 and wherdn said 
viewer preference profile loading apparatus receives said viewer preference profile Gcom 
profile storage apparatus located remotely thereto. 

21. Apparatus according to any of the preceding claims and wherdn said 
customizing comprises emphasi^g at least a portion of said customized program 
schedule information based, at least in part, on said viewer preference profile. 

22. Apparatus according to any of the preceding claims and wherdn said 
customizing comprises deemphasiang at least a portion of said customized program 
schedule mformation based, at least in part, on said viewer preference profile. 

23. Apparatus according to any of the preceding claims and wherein said 
customiong comprises tailoring a custom channd based, at least in part, on said viewer 
preference profile. 
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24. Apparatus according to any of the preceding claims and wh^ein said 
customizing comprises automatically tuning to a program selected based, at least in part, 
on said view^ preference profile. 

25. Apparatus according to any of the preceding claims and ^erdn said 
customizing comprises automatically recording, on recording apparatus, a program 
sdected based, at least in part, on said viewer preference profile. 

26. Apparatus according to any of the preceding claims and i^ierein said 
customizing comprises ordering at least some of said customized program schedule 
information based, at least in part, on said viewer preference profile. 

27. Apparatus according to any of the preceding claims and Therein said 
display apparatus is operative to display an on-screen alert comprising at least part of 
said customized program schedule information. 

28. Apparatus according to claim 27 and wherein said alert comprises an 
unsolicited alert. 

29. Apparatus according to claim 28 and wherdn said unsolicited alert 
comprises audience viewng information comprising an indication of a proportion of an 
audience currently viewing a program. 

30. Apparatus according to claim 29 and wherein said program comprises a 
program currwitly being viewed by a viewer. 

31. Apparatus according to claim 29 and wherein said program comprises a 
program not currratly being viewed by a viewer. 

32. Apparatus according to dther claim 27 or daim 28 and said 
display apparatus displays said on-screen alert a predetermined period of time before a 
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scheduled starting time of a tdevision program, said at least part of said customized 
program sdiedule information comprising information associated with said television 
program. 

33. Apparatus according to any of the above claims and \^erem said 
customizing comprises displaying an indication of a proportion of an audience currently 
viewing a program. 

34. Apparatus according to daim 33 and \^erdn said proportion of an 
audience comprises a proportion of an audience viewing a program curr^itly bdng 
viewed by a vieww. 



35. Apparatus according to claim 33 and wherein said proportion of an 
audience comprises a proportion of an audience viewing a program not currwitly being 
viewed by a viewer. 

36. ^paratus according to any of the preceding claims and wherein said 
display apparatus comprises an icon-based guide generator for producing an icon-based 
hierarchical program guide comprising said program schedule information, and 

the program guide comprises the icon-based hierarchical program guide. 

37. A television system comprising: 
a television network; and 

transmitting apparatus for transmitting program schedule information to a 
multiplicity of subscriber unit^ each subscriber unit uicluding: 

a receiving unit for receiving said program schedule information 
from said television network; 

an icon-based guide generator for producing a program guide 
comprising an icon-based hierardiical program guide comprising said program schedule 
information; and 

display apparatus for displaying said program guide. 
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38. A subscriber unit for use in a television system comprising a tdevision 
network and transmitting apparatus for transmitting program schedule information, the 
subscriber unit comprising: 

a receiving unit for recdving said program schedule information from said 
television network; 

an icon-based guide gmerator for producing a program guide comprising 
an icon-based hierarchical program guide comprising said program schedule information; 
and 

display apparatus for displaying said program guide. 

39. A method for providing a program guide in a television system, the 
method comprising: 

providing a television network; and 

transmitting program schedule information to a multiplicity of subscriber 
units, each subscriber unit performing the following steps: 

receiving said program schedule information fix>m said television 

network; 

storing at least one viewer preference profile of at least one 

television viewer, 

employing an intelligent agent to customize said program schedule 
information based, at least in part, on said viewer preference profile, to produce a 
program guide comprising customized program schedule information; and 

displaying the program guide. 

40. A method for providing a program guide in a tdevision system 
comprising a television networic and transmitting apparatus for transmitting program 
schedule information, the method comprising: 

receiving said program schedule information; 

storing at least one viewer preference profile of at least one television 

viewer. 
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employing an intelligent agent to customize said program schedule 
information based, at least in part, on said viewer preference proffle, to produce a 
program guide comprising customized program schedule information; and 

displaying the program guide. 



41. A method for providing a program guide in a television system, the 
method comprising: 

providing a television network; and 

transmitting program schedule information to a multiplicity of subscriber 

units, 

wherein the step of transmitting comprises: 

storing at least one viewer preference profile of at least one television 
viewer associated with one of said multiplicity of subscriber units; 

employing an intelligent agent to customize said program schedule 
information based, at least in part, on said viewer preference profile, to produce 
customized program schedule information; 

transmitting the customized program schedule information to said one of 
said multiplicity of subscriber units; 

receiving, at said one of said multiplicity of subscriber imits, said 
customized program schedule information fi'om said television network; and 

displaying a program guide comprising the customized program schedule 

information. 

42. A method for providing a program guide in a television system 
comprising a television network and transmitting apparatus for transitutting customized 
program schedule information, the method comprising: 

storing at least one viewer preference profile of at least one television 
viewer associated with one of said multiplicity of subscriber units; and 

customizing said program schedule information based, at least in part, on 
said viewer preference profile, to produce customized program schedule information. 
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43. A method for providing a program guide in a television system, the 
method comprising: 

providing a tdevision network; and 

transmitting program schedule information to a multiplicity of ^bscnber 
imits, each subscriber unit performing the following steps: 

receiving said program schedule information; 

producing a program guide comprising an icon-based hierarchical 
program guide comprising said program schedule information; and 

displaying said program guide. 

44. A method for providing a program guide in a television S)rstem 
comprising a television network and transmitting apparatus for transmitting program 
schedule information, the method comprising: 

receiving said program schedule information; 

producing a program guide comprising an icon-based hierarchical 
program guide comprising said program schedule information; and 
displaying said program guide. 

45. A headend for use in a television system comprising a television network 
and transmitting apparatus for transmitting customized program schedule information to 
a multiplicity of subscriber units, the transmitting apparatus comprising the headend, the 
headend comprising: 

a profile creation unit for creating at least one viewer prefermce profile 
of at least one television viewer associated with one of said multiplicity of subscriber 
units, based on viewer information associated with said one of said multiplicity of 
subscriber units; and 

a transmission unit for transmitting said at least one viewer preference 
profile to said one of said multiplicity of subscriber units. 

46. A m^od for providing a program guide in a television system 
compriang a television netwoik and transmitting apparatus for transmitting customized 
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program schedule information to a miJtipIicity of subscriber units, the method 
comprising: 

creating at least one viewer preference profile of at least one television 
viewer associated with one of said multiplicity of subscriber units, based on viewer 
information assodated with said one of said multiplicity of subscriber units; and 

transmitting said at least one viewer preference profile to said one of said 
multiplicity of subscriber units. 

47. A method for providing a viewer preference profile in a television system 
comprising a plurality of subscriber units, the method comprising: 

recording, at a first subscriber unit, a viewer preference profile on a 
removable medium; 

loading, at a second subscriber unit, said viewer preference profile firom 
said recording medium; and 

customizing a program guide, at said second subscriber unit, based, at 
least in part, on said viewer preference profile. 

48. A method for providing audience information to a viewer of a television 
system, the method comprising: 

collecting viewing data fi"om a multiplicity of viewers of a television 

system; 

computing audience information fi'om the collected viewing data; and 
transmitting the computed audience information to a viewer of the 
television system. 

49. A method according to claim 48 and also comprising; 

displaying the computed audience information to the vieww of the 
television system. 

50. A method according to either claim 48 or claim 49 and \^^erdn the 
computed audience information comprises real-time computed audience informatioa 
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51. A method for providing a program guide in a television system 
comprising a television network and transmitting apparatus for transmitting information 
to a multiplicity of subscriber units, the method comprising: 

creating at least one viewer prefo'ence profile of at least one tdevision 
viewer associated with one of said multiplicity of subsoiber units, based on viewer 
information associated with said one of said multiplicity of subscribe' units; 

creating a aistomized program guide based, at least in part, on said at 
least one viewer preference profile; and 

transmitting said customized program guide to said one of said 
multiplicity of subscriber imits. 

52. A method according to claim 51 and wherein said transmitting step 
comprises transmitting via at least one of the following: 

conventional mail; 
electronic mail; 

provision of a World Wide Web site comprising said customized program 

guide; and 

wireless transmission to a portable electronic receiving device. 

53. Apparatus according to any of claims 36 - 38 and wherein said icon-based 
hierarchical program guide comprises a plurality of icons, and 

at least one of said plurality of icons is associated with additional 
information, said additional information being provided to a user upon request. 

54. Apparatus according to claim 53 and \^erein said additional information 
comprises at least one of the following: audio material; visual mat^ial; audio-visual 
mataial; multimedia material; a computer program; and at least one preview of at least 
one program. 
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55. ^paratus according to dther claim 53 or claim 54 and wherdn said 

additional information comprises a plurality of customized items of information, and 

at least one of said plurality of customized items of information is 
provided to said user based, at least in part, on at least one of the following: a user 
preference; a conditional access parameter, and a region in \^ch said user is located 
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FIG. 4 
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FIG. 6 
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FIG. 7 
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SUCH AS BY AT LEAST ONE OF: 
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REMOVING OR ADDING PROGRAMS; 
MODIFYING A HIERARCHY; ALERTING; 
CUSTOMIZING A CHANNEL; 
OTHER CUSTOMIUTION 
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